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Abstract— Different studies have proposed number of
routing protocols to overcome data transmission
challenges. Very few of these protocols consider de
energy. In this study, the state of art work from \arious

studies is reviewed and compared based on the some

design criteria that are proposed in this paper. Tis
paper proposes a new routing protocol that will
prioritizes on energy efficiency. This protocol wil be
formulated using the HWMN protocol as the default
protocol, together with other two protocols that ha
better characteristics on the other criteria. The
formulated protocol is hoped to assist in saving amgy in
the WMN.

Index Terms—Wireless Mesh, Routing Protocols,
Table-Driven, On-Demand-Driven.

I. INTRODUCTION
Wireless Mesh Networks (WMN) have emerged as

Il. RELATED WORK

The routing protocols may be categorized into three
namely: Table-driven, the Demand-driven and thdridly
routing protocols [4]. The table-driven routing fwcols are
also known as proactive routing protocol; each node
maintains one or more tables which have routingrinfition
to all other nodes within the network [4]. Demani+en
well known as reactive routing protocols creatages only
when desired by the source node [5]. The hybridimgu
protocols combines both the table-driven and then&rel-
driven routing protocols to transport the packetsnf the
source to the destination. It takes both the adwm# of
table-driven and on-demand-driven routing protochighe
table-driven protocol, all nodes update each othrerthe
same network and further update their tables tontaiai a
consistent and up-to-date view of the network. Huoe
demand-driven protocols, when a node requires & ftouits

promising design paradigm for wireless networks. [1]destinati0n, it initiates a route diSCOVery pI‘OCB/!'ﬂ;lin the

WMN consist of the three types of nodsesh routers,

network. The process is completed once a routeusd or

clients and gateways [2]. Each node operates not only agill possible route permutations had been examiagddne

host but also as a router. This includes forwargingkets
on behalf of other nodes that may not be within direct

wireless transmission range with their destinatising the
different routing protocols. A routing protocol asprotocol

that specifies how routers communicate with eadiemnt
disseminating information that enables them toctaleute

between any two nodes on a computer network. Tasre
many routing protocols that are designed for rautifata
packets from the source to the destination. Thestogols

also specify how the nodes in the network sham@rinétion

with each other as well as reporting changes. Duging

protocols enable a network to make dynamic adjustsne

its conditions; these decisions do not have to

predetermined and static.

Even though the routing protocols functions areigilale,
they still face challenges in energy efficiency.ef is
therefore a need for a routing protocol that wal énergy
efficient and also scalable. Currently, nodes i rietwork
are battery powered, during the routing; thesequals use
battery’s power. This paper investigates varioumated-
driven routing protocols in formulating a protodbht will
consider energy efficiency. The reviewed protocale
compared using the basic routing characteristios, the
proposed protocol is designed to overcome somehaif t
shortcomings, more specifically energy efficiency.

The rest of the paper is structured as followsticedl|

of the popular Hybrid routing protocol in the WMI i
Hybrid Wireless Mesh Protocol (HWMP). This is a algf
routing protocol for IEEE 802.11s, which is corsief two
features, namely: it is table driven; and also ardemand
protocol. This protocol is based on the protocdledaRM-
OADV (Radio Metric-Ad Hoc on-Demand Vector) routing
protocol, which is the extension of AODV. It usée tsame
route discovery mechanism as that used by AODV and
Dynamic Source routing (DSR).

Different studies have evaluated the performancéhef
various routing protocols. The research work reggbron
[11] compares the performance of Destination-Secgien

pRistance Vector (DSDV) [4], Dynamic Source routing

(DSR) [4], Ad Hoc on-Demand Vector (AODV) [6] and
Temporary Ordered Routing Algorithm (TORA) [5]. Hee
protocols were simulated, and the results proved the
performance results of AODV, due to the limited
information and TORA was not considered becausthef
more route request it generates. This study cordpB@R
and DSDV, and used two performance metrics, 1) owetw
goodput and 2) node termination rate. The netwoddgut

is the number of data packets successfully sentecelved
by the entire network within a certain period ohdi, node
termination rate shows trends death due to thendraf of
energy. The simulation result shows that light dgnen
DSDV is comparable with DSR, while DSDV outperforms

explores the related works, section Il discusshs tat higher node density. This is because of the bigithead

proposed model and section IV concludes the paper

incurred by the DSDV when maintaining routing table
Royer and Chai-Keon [3] reviewed and compared the
results of the current routing protocols, both thigle-driven



and demand-driven protocols. On the table-driveriqmols, will fall under On-Demand Energy Efficient Routing
they analyzed the DSDV, Cluster Gateway Switch Rgut Protocol as it will be composed of the demand-drive
(CGSR), and Optimized Link State Routing (OLSR).[3]protocol. The performance of the newly proposectingu
While on the demand driven, the AODV, and DSR, angdrotocol will be evaluated through the simulaticsing the
routing protocols were reviewed [3]. The DSDV sednt® network simulator (NS-2) [4] and the test-bed
be inefficient in transmission because of the nements of implementation using the MERAKA test-bed [2].

updating transmission regardless of the numberhahges

in the network topology. In CGSR, DSDV is used hs t [ll. CONCLUSION

underlying routing protocols. The advantage of CGStRat Various routing protocols have been proposed by
several heuristic protocols can be employed to averthe  gifferent studies but the energy is still a chajieq issue for
protocols performance. The WRP differs from theeoth {he \wWMN Routing protocols. Based on the differenti@s
protocols as it was found to require each node ant&in  {hat have been conducted by various researchesspaper
four routing tables [5]. During link failures, WRHRustrated proposes the new protocol which is believed to heem
lower time complexity than DSDV since it only infos  energy efficient to overcome some of the existingiqcols’

neighboring nodes about link status changes. Imdeof  shortcomings. In future, an energy efficient rogtjrotocol
communication complexity, the DSDV, CGSR and WR® usyjjl pe designed and further simulated to evaluite

distance vector shortest path routing as the uyiderl performance.
routing protocol, they all have the same degree of

complexity during link failures, and DSR is potei REFERENCES
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Ill. PROPOSED RESEARCH APPROACH

This research intends to design the energy efficien
routing protocol for WMN, based on IETF [7] energy
efficiency framework. The propose protocol will inspired
by HWMP, DSR and AODV routing protocols. This istn
the comparison made between two different routing
protocols using the three criterions. The propgsexdocol



